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258a Monday, February 27, 2012domains and the mechanism of protein-protein complex formation are being
analyzed using a combination of analytical gel filtration and NMR spectros-
copy methods. These studies are providing information to further our under-
standing of the protein-protein assembly process at the sites of adhesion.
1. Ooshio et al. J. Biol. Chem. 279, 31365-31373 (2004).
2. Hu et al. Mol. Cell. Biol. 31, 3223-3240 (2011).
3. Holaska et al. Hum. Mol. Genet. 15, 3459-3472 (2006).
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The spliceosome is a dynamic macromolecular machine that catalyzes the pre-
mRNA splicing reaction. The megadalton-sized spliceosome is composed of
four small nuclear RNPs (U1, U2, U5, and U4/U6) and numerous pre-mRNA
splicing factors. The formation of an active spliceosome involves a series of
regulated steps that requires the assembly and disassembly of large multipro-
tein/RNA complexes. At least eight DExD/H-box RNA helicases are involved
in the splicing reaction (Prp5/Prp11, Sub2/Uap56, Prp28, Brr2, Prp2/Cdc28,
Prp16, Prp22 and Prp43), and are highly conserved through yeast to human.
Previous studies showed that these RNA helicases are important for rearranging
the spliceosome during assembly, activation and disassembly. However, the
mechanism(s) of how they regulate and control spliceosomal conformational
changes remain elusive. To generate a structural based model for how RNA
helicases control spliceosome transitions, we are using the genetically tractable
fission yeast, Schizosaccharomyces pombe. To explore RNA helicase function
in the splicing reaction we have generated a bank of integrated dominant neg-
ative DExD/H RNA helicase alleles that are under the control of a conditional
promoter. As expected, cells over-expressing these mutants accumulate pre-
mRNA and die. We are now further characterizing the structural and functional
consequences to spliceosome complexes containing mutant helicases.
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The ability of the Escherichia coli protein, BirA, to function as both an essential
enzyme and a transcription repressor relies on use of a single surface for two
distinct protein:protein interactions. BirA hetero-dimerizes to catalyze the es-
sential post-translational biotin addition to acetyl-CoA carboxylase and
homo-dimerizes to bind site-specifically to DNA and repress transcription ini-
tiation at the biotin biosynthetic operon. Six surface loops on BirA, two of
which show sequence conservation in all biotin protein ligases and the remain-
der of which are highly variable, are located in the two interfaces. The function
of these loops in the two dimerization reactions was investigated by character-
izing alanine-substituted variants. Sedimentation equilibrium measurements
revealed that alanine substitution in both conserved and variable loops result
in large perturbations to homo-dimerization. By contrast, steady state kinetic
measurements of biotin transfer indicate that substitutions in only the con-
served loop sequences impact hetero-dimerization. The results illustrate how
protein surface loops can be used to evolve new interaction potential without
compromising pre-existing function. Supported by NIH grants R01GM46511
and S10RR15899.
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In prokaryotes and eukaryotes, the general secretion (Sec) pathway transports
preproteins across membranes. The ATPase SecA mediates preprotein translo-
cation through the integral membrane channel SecYEG. SecA exists in a mono-
mer-dimer equilibrium at micromolar concentrations that is highly sensitive to
salt concentration and temperature (1,2). Interestingly, the published crystal
structures of SecA reveal different dimerization interfaces. It is unclear which
of these structures, if any, represents the physiological dimer interface. In order
to address this question, we created mutations based on the alternative dimer
interfaces observed in the crystal structures. We determined the effect of ala-
nine mutation of interfacial residues on dimerization energetics using sedimen-
tation velocity. Residues for mutagenesis were chosen by computational
alanine scanning using the program ROBETTA. The residues selected for ala-
nine mutations were predicted to destabilize the interface by at least 1 kcal/mol.
The results are consistent with one of the crystal structures and suggest that it
represents the solution dimer interface.1. Woodbury, R. L., Hardy, S. J. & Randall, L. L. (2002). Complex behavior in
solution of homodimeric SecA. Protein Sci 11, 875-882.
2. Wowor, A. J., Yu, D., Kendall, D. A. & Cole, J. L. (2011). Energetics of
SecA dimerization. J Mol Biol 408, 87-98.
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A-beta(16-22) is a seven-residue fragment of the amyloid beta polypeptide,
with sequence KLVFFAE. This fragment aggregates in aqueous solution, form-
ing antiparallel beta sheets that laminate into microcrystals. The in-register an-
tiparallel beta sheet conformation brings the oppositely charged end residues
(Lys and Glu) into proximity, suggesting that salt bridges play an important
role in stabilizing the aggregates. However, molecular dynamics simulations
suggest that the hydrophobic core, especially the phenylalanine resides, may
be the important factors in stabilizing the beta sheets. In this poster, we report
the results of substituting positions 19 and 20 with aliphatic residues differing
in length and branching of the side chain, from alanine through leucine. FTIR
spectroscopy is used to probe the degree of beta sheet formation, while near-
UV spectra are used to probe pi-pi stacking between phenylalanine side chains.
Overall, substitutions at Phe19 have a larger impact on beta sheet formation
than substitutions at position 20. The data suggest that the extent of pi stacking
is correlated with aggregate stability.
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The partial-specific volume of proteins is an important thermodynamic param-
eter required for the interpretation of data in several biophysical disciplines.
Building on recent advances in the use of density variation sedimentation
velocity analytical ultracentrifugation for the determination of macromolecular
partial-specific volumes, we have explored a direct global modeling approach
describing the sedimentation boundaries in different solvents with a joint
differential sedimentation coefficient distribution. This takes full advantage
of the influence of different macromolecular buoyancy on both the spread
and the velocity of the sedimentation boundary. It should lend itself well to
the study of interacting macromolecules and/or heterogeneous samples in
microgram quantities. Model applications to three protein samples studied in
either H2O, or isotopically enriched H218O mixtures, indicate that partial-
specific volumes can be determined with a statistical precision of better than
0.5%, provided signal/noise ratios of 50 - 100 can be achieved in the measure-
ment of the macromolecular sedimentation velocity profiles. The approach is
implemented in the global modeling software SEDPHAT.
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Cisd2 (Miner1/NAF-1) is a key regulator of mitochondrial integrity and life
span via direct interactions with Bcl-21. As deficiencies in Miner1 drive prema-
ture ageing, cognitive defects and mitochondrial breakdown2, it is essential that
we understand the molecular regulation of this protein. We have shown that
Cisd2 is a CDGSH structural homolog that harbors the conserved two redox-
active 2Fe-2S clusters3. Pro and anti apoptotic Bcl proteins often interact
through their conserved hydrophobic BH3 domains. However, the CDGSH
family of proteins does not retain a region that is homologous in sequence
nor structure to this BH3 domain. In addition, Cisd2 binds to Bcl-2 in the pres-
ence of Beclin 1, which binds in the canonical BH3 binding site. Therefore,
Cisd2 must interact with the Bcl proteins in another fashion. We have begun
our investigation into this interaction with peptide array methods4 to identify
regions of Cisd2 involved in binding to Bcl proteins. Moreover, these interac-
tions directly affect the cluster stability of Miner1. The Cisd2 iron sulfur clus-
ters were significantly destabilized in the presence of Bcl proteins. This
interaction is specific as it was shown that while Cisd2 binds the anti-
apoptotic protein Bcl-2 this protein does not interact with Cisd1 (mitoNEET),
a human homolog with high sequence homology to Cisd2. We found Bcl pro-
teins to have no effect on the stability of the iron sulfur cluster of Cisd1. This
newly described protein interaction provides a link between mitochondrial in-
tegrity and the functional cofactor of specific CDGSH proteins.
